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INTRODUCTION 

Gravity control is at the forefront of scientific research today. This document 
contains surmriarieB compiled from hundreds of the latest reports by the world* b 
leading gravity researchers. It contains gravity experiments and theories, 
matter and energy concepts, nuclear and universe structure theories, etc. It 
is hoped that this hook will be of some help In the broadcasting of gravity know- 
ledge so that this field can be furthered more quickly and lead to a breakthrough 
in the utilisation of gravity control as an aerospace propulsion method* 

During the author 1 s 1^ years of independent gravity research, he has never failed 
to find this to be a fascinating field. In the opinion of the writer, practical 
gravity control will be possible within the next 5 years. This prediction was 
derived from noting the rapid acceleration of present day scientific technology. 
Innovations are not increasing at a linear rate, but more on an exponential 
rise. Murtaugh prophesies that a gravity control machine or some new means of 
propulsion {possibly using laser technology) will be invented by the early 
1970 's* He arrived at this timing by observing the fact that we will need a 
new type of propulsion, and the economic incentive will be of sufficient mag- 
nitude to support a rapid development of a new technology* 

In this report, you vill find no formulas pertaining to the measurement of the 
gravity field. Any physics book can give you that information. You will find 
no "pat answers" herein, because as of yet there are none. We are not trying 
to discover how to measure gravity, we are trying to disc over what it is, what 
causes it, what is Its mechanism, how can it be controlled? Consequently, this 
report contains a vast number of theories as to the mechanism of the gravity 
effect or some related phenomena which may shed light on the gravity research. 
You will find many theories which are In direct conflict with each other In this 
report. This must be* Any one of these theories may lead a researcher onto the 
right path which vill give as a result, gravity control. Somewhere a shred of 
evidence exists which will tie some loose ends together and we will grasp the 
final product. 

You will note that theories pertaining to an ether are included herein, This is 
because the writer feels that ether theories are not yet a dead issue. Many 
effects can he readily understood and accepted if an ether concept is used for 
visualization. As a noteworthy item, the assumption of an ether capable of ab- 
sorbing a certain minute quantity of energy can be used to predict two effects 
derived initially from other considerations. These two effects are; (l) The 
extra shift of the elliptical orbit of the planet Mercury predicted from the 
relativity equations, and (2) The red shift of the opectural lines of distant 
galaxies usually attributed to an expanding universe.. Also, consider this: calc- 
ulations show that the centrifugal force of the earth In its orbit would require 
a steel cable 5000 miles in diameter to keep It from flying into space. And yet, 
empty space" holds the sun and the earth together. 

Any universe model, be it based on relativity, ether, or something else, Is used 
basically to set up a mathematical "game" which Is manipulated to fit the external 
facts. He then attempt to play this game as far as It wiH go, watching for new 
phenomena along the way. Therefore, It makes no difference which universe model 
is used to derive the equations that will enable us to design a practical gravity 
control aerospace drive. The end result Is the same. 
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The more we study gravitation* the more there grovs upon ua the feeling that 
there is something peculiarly fundamental about this phenomenon to a degree 
that is unequaled among other natural phenomena* Its independence of the fact- 
ors that effect other events in nature sxid its dependence only upon mass and 
distance suggest that its roots avoid things superficial and go deep dovn into 

the very essence of matter and space* 

A vehicle povered by a. gravity control method would actually have only one item 
different from present day space craft- This of course is the propulsion system 
All other technologies, life support, navigation, structural materials, communi- 
cations, etc., would be direct derivations from those in usd today. But what a 
propulsion system J According to many physicists it would not only drive the 
vehicle it would also eliminate inertia! effects on the vehicle and the crew J 
Ibis would mean unlimited accelerations in any direction including small -radius 
turns. For a tight turn, a force field would exactly counterbalance the cen- 
trifugal force so that neither the vehicle nor the passengers would be subject 
to uncomfortable strains. 

High accelerations could be used to attain relativistlc speeds within a reason- 
ably short time thereby making possible space travel not only to distant solar 
systems within our own Milky Way galaxy, but exploration of at least some of our 
nearby neighboring galaxies. Since the speeds would be near that of light, 

these fclwit slefs Could be easily made tfitliiu the life span of one generation of 

crew members. However, it must be realized that the earth would have gone thru 
many generations by the time the excursion had returned, and some precautions 
will be necessary to provide for this time difference. As an example, a crew 
member may want to have his immediate family with him on a trip to insure reas- 
onable adjustment to earth life on his return. 

But what of the effect of gravity control machines here on earth? As a starter, 
all other forms of transportation would become obsolete. As efficient 3-dinen- 
sional travel becomes practical, automobiles, trucks, railroads, ships and even 
airplanes would be considered impractical. Highways, bridges, railroad tracks, 
harbors and airports as we know them would no longer be needed and therefore 
would vanish from our landscape, 

Tranaformation of our cities would be phenomenal and can only be guessed at. 
Intra -city transportation would be by air thereby eliminating the need for 
streets. No limits on building height would be necessary as deliveries could 
be made at any floor with ease, and structural problems of massive buildings 
would be alleviated by adequate application of gravity control in the arch- 
itecture. Many factors affecting the location of cities (such as good highways, 
waterways, etc.) would no longer prevail as supplies would be readily available 
from any part of the country within minutes and with great efficiency. Indeed, 
cities might not remain at ground level at all, and many may be built as islands 
in the sky. Power would be no problem, with anticipated energy from thermo- 
nuclear fusion* 

True suburban living would become a reality with most families owning a high- 
speed gravity propulsion transporter, able to land in any small cleared area 
with little noise and great safety. These vehicles would produce no air pol- 
lution, being powered by electrical energy derived from nuclear batteries. 
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A typical commuter might live 200 miles or more from work in a secluded mountain 
setting of his choice. After morning breakfast, he would stroll to his back 
yard, step into his anti -gravity car and "be at vork in a few minutes. In fact, 
Ms home itself may be highly mobile with the capability of quickly moving from 
area to area, a mobility which today's trailer homes only hint at. Picture a 
heme capable of being moved from a seashore to a favorite mountain lake and then 
to a spot along a quiet river or a secluded desert hideaway all within minutes 
after the thought occurred to you* This is veil within the capability of a home 
built around a gravity control propulsion unit* t 

Even with the projections of the future we have made here, we have truly barely 

scratched the surface of the developments possible with gravity control. As seen 
in the classical example of the laser, new inventions have an unpredictability 
of uses. We have an exciting future to look forward to. 

To those of you who have the necessary funds and t facilities available for exper- 
imentation, the following is an outline of a research program whicb the author 
recommends for familiarization and extension of present knowledge in the anti- 
gravity research program. Since the Bief eld -Brown effect seems to be the 
simplest approach to gravity control, the Townsend Brown experiments are recom- 
mended as a starting point and from there the expansion of the experiments as 
far as possible. 



(1) Conduct the basic pendulum experiment , manipulating those 
variables necessary to make the unit most efficient. 

(2) Construct a 1' to 3' diameter working model, maximizing 
the efficiency of all components. This should be a flyable 

mechanism but will probably bave an external power source. 

(3) Construct a full-scale prototype! 



To those of you who do not wish to engage in the actual experimentation, the 
Anti -Gravity Research organization would be happy to receive any and all theories, 
ideas and concepts related to anti -gravity, whether it be only the seedling of 
an idea or a long thought out treatise. The author wishes to take this time to 
extend bis many thanks to those researchers who have been kind enough to allow 
him to study their work. 

The Creator uses many Instruments to direct the universal field and 
harmonize this universe, 
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GRAYITI EXPERIMENT 3 



At the beginning of thla report are noted a number of experiments which have 
seemingly shown some form of gravity control or closely related phenomena* 
Theae might be kept in mind as ve delve into the various theories vith the 

hope that acme thing will mesh together and help us find our goal of a pract- 
ical ant I -gravity vehicle* 

Seme years ago, Professor Bi&feld outlined to his student, Tawnsend Brown, 
certain experiments which led to the discovery of the phenomenon now known as 
the Bief eld -Brown effect. Further, theae experiments helped to define the 
inter -relationship of electrical and gravitational fields. This coupling effect 
parallels electricity and magnetism. This means that from the technical and 
commercial aspects, the Bief eld -Brovn effect has potentialities for future 
development and exploitation at least as great as the present electrical in- 
dustry. Consider that electromagnet ism is basic to electric generators and 
motors, power production and distribution, radio, television, radar, telephones, 
etc, and is indispensibly linked to all forms of commercial and other types of 
transportation. Then it can he easily seen that the possihility of a parallel 

development in the electrogravitation phenomena has almost unlimited prospects I 

The original experiments conducted by Towns end Brown, as suggested by Professor 
Bief eld, concerned the behavior of a condenaer when charged with electricity. 
The first startling result was that if placed in free suspension with the poles 
horizontal, the condenser, when electrically charged, showed a forward thrust 
toward the positive pole J When the polarity was reversed, it caused a reversal 

of the direction or thrust. The experiment was set up in this manner; 



H 





UNCHARGED 



CBARGED 



CHARGED 

The gravity -control effect of vertical thrust is demonstrated by balancing a 
condenser on a beam balance and then charging it. Upon charging, If the posi 
tive pole is pointed upward, the condenser moves upward. If the charge is re 
versed and the positive pole pointed downward, the condenser thrusts down. 
The experiment is get up as follows; 
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These two simple experiments demonstrate what la now known aa the Bief eld- 
Brown effect. This then is a method of controlling gravity for man's use. The 
intensity of the effect is determined by five known factors, namely: 
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1. The separation of the plates of the condenser - the Closer the plates, 
the greater the effect. 

2. The ability of the material between the plates to store electrical 
energy in the form of elastic etress. A measure of this ability is 
called the "K" factor of the material. The higher the K, the greater 
the Bief eld -Brown effect* 

3. The area of the condenser plates - the greater area giving the greater 
effect. 

km The voltage difference between the plates - the greater voltage j the 
greater the effect. 

5, The mass of the material between the plates - the greater the mass, 
the greater the effect. 

It is this fifth factor which is unexplainahle from the electromagnetic aspect 

and which apparently provides the connection with gravitation. 

Nov that the basic concept of electrograviatlon has been presented in the form 
of the Bief eld-Brown effect, we can now present the refinements necessary to 
accomplish the desired goal of a vehicle powered by gravity control. 

The earth creates and is surrounded with a gravitational field which approaches 
2ero as we go deep into space. This field presses objects and people to the 

earth's surface, and therefore presses our vehicle to the ground* However, thru 
the utilization of the Bief eld -Brown effect, our vehicle can generate an electro - 
gravitational field of its own which modifies the earth's field. This field acts 
like a wave, with the negative pole at the top of the wave and the positive pole 
at the bottom. Our vehicle travels like a surfboard on the incline of a wave 
that is kept continually moving by the vehicle's electrograviational generator. 
Since the orientation of the field can be controlled, the vehicle can thus travel 
on its own continuously generated wave in any desired angle or direction of flight. 

■ 

The method of controlling the flight of the vehicle is illustrated by the foUoving 
simple diagrams shoving the charge variations necessary to accomplish ail directions 
of flight! 
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Fcward 



Reverse 



Up 
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Fovard-Down 
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Foward-Up Fovard-Down ^ Reverse-Up -^ Reverse-Down 

Since the vehicle alvays moves toward its positive pole, the control of the 
vehicle is accomplished simply by varying the orientation of the positive pole* 
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Control is therefore gained by switching charge position rather than by a 
conventional control surface* Since the vehicle is traveling on the incline 
of a continually moving vave which it generates to modify the earth 1 s gravi- 
tational field, no mechanical propulsion system is necessary* 

Once we understand that the horizontal and vertical controls are obtained "by 
shifting the positive pole* then we are able to propose a finished vehicle 
design: 



Top 
View 





Side View 

The upper plate 13 charged positive, and the lower plate negative to give 
direct lift. Condenser segments around the rim of the vehicle are used here 
to provide horizontal thrust and to change direction of travel. Many combin- 
ations of resultant forces are possible with this design resulting in a highly 

flexible flight mode. Both vertical and horizontal thrust would be regulated 
by varying the amount of charge to the respective positive plates. 

In the course of his Experimental Tovnsend Brown developed a profile shape which 
would be most efficient to shape the electrogravitational field for maximum 
vertical thrust. The final profile that developed was the shape Illustrated here 




Two Factors that might be of significance in improving the basic condenser effect 
are (l) stacking the condenser plates in series to create an additive effect 
and (2) varying the charging frequency to determine the optimum cycling for the 
most efficient thrust to power ratio. 

Brown has stated that the occupants of a vehicle utilizing the Mefeld-Brovn effect 
as a propulsion force would feel no stress at allj no matter how sharp the turn 
or how great the acceleration. This is because the ship and the occupants and the 
cargo are all responding equally to the wave -like distortion of the local grav- 
itational field. In other words, all atoms in the Immediate vicinity of the field 
receive an equal push instead of an externally applied force on each individual 
body aa in all conventional transportation methods . Another advantage produced 
by the gravitational field surrounding the vehicle is that air particles are 
caused to move gradually away from the path of the vehicle instead of being 

suddenly thrust aside as in the case of a jet aircraft at supersonic craft. 

An interesting experiment conducted by Dr. B. Saxl and reported in Nature 
magazine seemingly utilized the same connection between electricity and 
gravity that the Bief eld-Brown effect uaea* In his experiment,, Saxl placed 
a torque pendulum inside an electrified cage* The cage was electrically 
charged with voltages varying from to 5000 volts. With these conditions, 
the period of the pendulum was noted to decrease as the voltage increased, 
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Since the period of a pendulum is directly proportional to the gravitational 
constant, the conclusion is that gravity was decreased within the statically 

charged cage. 



In 1959j fr-» M Pages proposed a theory (at the International Congress of 
Satellites and Missiles) wherein gravity is not caused by the attraction of the 
Earth, but is caused by the repulsion of the cosmos. Accordingly, the force 
which we call gravitation, he calls "sheer concentrated protonic energy". He 
supports his theory with a design of an anti -gravity machine which liberates 
itself from the force of gravity "by an electric field rotating at the speed of 
light around the vehicle. This rotating field also suppresses mass inertia. 

This principle was tested successfully on small pieces of mica. 



An experiment was performed by Majorana in which he surrounded a measured mass 
with a sphere containing ten tons of mercury. He noted an apparent loss in 
weight of the experimental mass and concluded that the loss was due to an 

absorbtion of gravity waves by the dense mercury. 



Another experiment involving mercury entailed a test set-up wherein two weights 
were balanced on an extremely accurate scale balance. Underneath one of the weights, 
a quantity of mercury was caused to oscillate by a high -capacity pump. With the 
pump in operation, the balance indicated a minute loss in weight of the mass 
located above the mercury. The ratio of input energy (via the pump) to weight loss 
was impractically large. 



Possibly a combination of electrical energy and mercury could induce useable 
effects on gravity. 



The Foucault pendulum exhibits an effect such that the plane of the pendulum 
swing does not change. The apparent rotation of the plane is actually caused 
by the rotation of the Earth beneath the pendulum. Therefore the pendulum arc 
should show an apparent rotation of one cycle every 2k hours. 

Maurice Allias conducted some remarkable experiments with some pendulums during 
which a cycle was found which was between 2^ and 25 hours long. Aulas' a 
experiments were performed with a high degree of accuracy with continuous 
readings of about a month and in two widely separated locations. 

Also, during a total solar eclipse, the plane of the pendulum swing was noted 
to shift approximately 15 centesimal degrees exactly at the start of the eclipse, 
Near the end of the eclipse, the plane again shifted; and returned to the normal 
periodic cycle it had been following previous to the eclipse. This gives a very 
definite impression of a "screen" effect. 

The abnormalities noted in tlie pendulum experiment are possible closely related 
with the abnormalities encountered in a number of observed dynamic phenomena, 
which have yet to he explained; 

(1) Abnormalities in the tide theory, 

(2) Size of the deviations to the south noted on falling bodies. 

(3) Variations in the amplitude of the deviations to the east noted on 

falling bodies. 
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(U) Abnormalities noted in. the action of terrestrial rotation on the flow of 
liquids. 

(5) Abnormalities noted in the motion of the horizontal gyroscope, 

(6) Various abnormalities noted in the geophysical measurement s, ascribed until 
now to experimental errors. 

(T) Abnormalities is the oscillation of a pendulum noted by Pasteur, 

To these abnormalities, which are dynamic, add the static types: 

(1) An apparent excess of gravity over the ocean and a deficiency above 
the continents, 

(2) The abnormalities in the experiments of Newtonian attraction. 

There ia some absorbtion of gravity (experiments by Majorana), but also - and 
mainly - a variation of the Newtonian force according to the medium where it 
is acting (Cremieu claimed that gravity forces act as though gravitation mea- 
sured in water were greater than that computed by Newton's equation). 

The accuracy of verification of the laws of gravitation are presently: 

(a) Astronomical - three parts in 10^ 

(b) Mechanics on Earth's surface (pendulum) - one part in 10' . 

These figures are of the order of magnitude of the abnormalities noted in these 
pendulum experiments. From this, it will be seen that the abnormalities that 
have been found do not run contrary to the earlier experimental data, either on 
the surface of the Earth or even in the field of astronomy. 

In the present status of known data, the abnormalities observed can be 
accounted for only by considering the existence of a new field. 



' 
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Professor Weber has developed two basic pieces of equipment designed specifically 
to detect gravitational radiation. 

Gravitational radiation seta up tensions and compressions within the bodies 
it encounters. These should be observable as fluctuations of the surfaces of 
the bodies., or as relative motion of two masses connected by a compressible 
link. The largest body available for such as experiment is the earth itself. 
If the earth is caused to oscillate by gravitational waves of external origin, 
this should be detectable on the surface as a fluctuation in the local value 
of the earth's gravitation. Dr. Weber's group has developed a gravimeter 
sensitive enough ( a few parts in 10^ ) to do the job, but so far the gravi- 
neter has found nothing that looks like gravitational waves. 

The second experimental system consists of two aluminum cylinders set up about 
a mile apart and tiltraeters and seismometers stationed close by. „ When the cy- 
linders respond simutaneously and the tiltmeters and seismometers are not excitedj 
this is called an event. They occur about once a month but nobody is yet willing 
to assign a definite cause, 

A related experiment was performed with the two cylinders in close proximity. 
Vibrations in one cylinder were found to induce vibrations in the other by grav- 
itational interaction at center -to -center distances just under two yards. What 
was involved was not gravitational radiation, but the dynamic field, equivalent 
to the electromagnetic dynamic field in which bodies respond to changing forces. 
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rapidly with distance and leaves the radiation dominant. What 
s the gravitational analogue of an electromagnetic transformer 
« currents in unconnected elements by means of an electramagm 



L, M, Stephenson describes a method of gravitational shielding that is already 
used to some degree. A body placed in a liquid having the same density as the 
body cannot be detected by any gravitational measurements. There is therefore 
an indication of a zero gravitational field. If two bodies are placed in the 
liquid liquid and bodies of same density), there is no gravitational attraction 
between the two bodies. If this were not so, there would be gravitational con- 
vection currents within fluids. 

A corollary of this is that if two bodies, each lees dense than the surrounding 

fluid, are allowed to rise, their motion will be such that they will diverge 

more rapidly than the Earth % e gravitational field lines diverge. Similarly, 

bodies of greater density than the surrounding Quid will sin* and converse on 
each other. 

The necessary conditions for perfect electromagnetic or gravitational shielding 
have similarities. In the electromagnetic ease, the frequency being picked up 
by the detector (encased in a shield) must not be zero and the shield must have 
a conductivity which approaches infinity. In the gravitational case, the detect- 
ing body must have a precise density and the shielding liquid must have a com- 
pressibility which approaches aero. In both cases, the shielding effect exists 
only within the boundary of the shield and there are substantial interactions of 
the fields being shielded and the ehi*ld H +.»*»! -p. 



iXjring Reward White's extravehicular excursion while in orbit with the Gemini 
capsule, he noted a physical phenomenon which was unexplaiiiabl e by Newtonian 
mechanics. He was able to rotate his body by extending and retracting his arms 
in a twisting motion. Newtonian mechanics says that the body should return to 
its original position once all motion has ceased due to conservation of angular 
momentum. If angular momentum Is not conserved, then a device can be built 
around this principle to give a linear thrust for use as a propulsion system, 
A device like this has already been constructed and is known as the Bean Space 
JJrive. Dean s mechanism uses a counterbalanced set of rotating eccentric weight 

S* J?*! S£ th ? ? e±ght8 are mOVed ***—** by a solenoid during each rotation. 

resultant thrust is produced in the same direction that the weights are moved. 
The weights are essentially made to change orbit, giving up momentum in each 
cycle to produce thrust. 



open 



vas placed in the liquid. A free-turning propeller at the mouth of the bottle 

l^Li ^ ^ r0tate even though no 11 ^ uld ent «red or left the submerged 
cottie. The theoretical vector force which caused this rotation might be 
another indication of a ''dynamic" field. 

«L\!?? of J1 li J? ld he l*™ is suspended above a large container of liquid helium, 

^1™^ 5? CUP vm fl0W Up *** OTer the B±de ^ the lwe ^ Pool. This 
??ni?5 ^t continue as long as there Is a differential in the level of the two 
-Liquid surfaces. 
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One phenomenon which may be noted as a common denominator throughout these 
experiments is the apparent existence and utilization of a "gravitational 
field or Matter field". Ibis field is akin to an electromagnetic field 
out so far haa been shown to be associated predominately with matter* There 
are apparently two definable parts to this matter field, a close-up dynamic 
field effect and a long-range radiation field effect. The equivalents are 
demonstrated in an electromagnetic field. 

If this matter field exists, and it seemingly does, it must he closely related 
to the veil known electromagnetic field since matter and energy are considered 
interchangeable. The fields must then be connected by a certain set of functi 
such thit one can be made to affect the other. The Biefi eld -Brown experiments 
seem to utilize this connection most effectively while all the experiments *iv 
clues to the ultimate solution. 



- -*-—«.. ™» ux,v ^x^o.u.cau ttp^iua^on 01 gravity control w 

be a direct result of accurately defining the relationship between the matter 
field and the electromagnetic field. However, we do have the work of Biefeld 
Erown to build upon as the Initial forward surge into gravity control as a 
propulsion unit. 

GRAVITY THEORIES 



will 



One of the original atomic theories, formulated by Father Boscovich, stated that 
tne atom was a mathematical point surrounded by alternating zones of repulsive 
and attractive forces. This removes the duality of matter and a universal field, 
actually, we do not directly experience atoms or the other theoretical entities 
of microphyrtwu What we do otser*-e and measure and probe and use are the forces 
with which these hypothetical corpuscles are endowed. If all observable forces 
are manifestations of attraction and repulsion under different conditions, then 

Jf logical to assume the conversion of one force into another where the proper 
conditions are present. Oersted utilized this logic in hia long search for the 
magnetic effect of an electric current. Projecting this idea into the field 
of gravitational forces, we can readily surmise interconnections between gravity, 
electric and magnetic forces. 



In a study pertaining to the study of the structure of elementary particles of 
matter, Einstein concluded that matter could be theoretically constructed from 
a gravitational field and an electro -magnetic field. 

Einstein Succeeded in formulating a set of equations which defined the inter- 
relationship of all phenomenon in the known universe. However, work is still 
being performed to convert his theoretical mathematics into practical tools. 

The gravitational field of Einstein's theory is characterized by ten functions 
which vary in space and time. The gravitational field is influenced not only 1 
the masses in motion but also by electro -magnetic fields. While a pure gra- 
vitational field can exist without an electro -magnetic field, _a pure electro- 

S5?E * C Tf r i3t n**"* a «™«-tio«*i field. The gravitational 
field is a geometrical field", the electro -magnetic field is a "physical field 

oJ n tn^r^?!° n ?? th *V If * he *>"« of gravity can be replaced by the effect 
of the acceleration of a moving system, then they cannot be "real" forces such 
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as the pull of a winch. They must rather represent some geometrical property 
of a space-tame continuum in which the notion of material oodles is taking place. 

In order to explain the gravitation field which pay be present in one place 
(near the sun) and practically absent in another (between the stars), it was 
necessary to introduce some geometric property which can vary from place to place. 
This brought Eistein to the idea of curved space varying in curvature* 

Einstein argued that the motion of material bodies coriventially interpreted 
as being caused by the forces of gravity might simply be due to the curvature 
of the four -dimensional space-time continuum in the vicinity of massive bodies 
such as our sun. 

We can illustrate how a varying curvature can take the place of a real physical 
force* Picture a rubber membrane stretched over the top of the water in a 
svimming pool. Assume a lead ball in thrown onto the pool cover, creating a 
depression in one area. If we were to roll a marble across the membrane, the 
depression will tend to deflect the marble's path from a straight line. Indeed, 
it may "capture" the marble, causing it to go into some manner of orbit around 
the lead ball* If we were to look at the pool from above, we would not notice 
the depression and would assume that the motion of the marble were due to an 
"attraction" between the marble and the lead ball. 

In this illustration , the marble would create its own slight depression which 
would corrspond to a simulated mass. In both cases, the slope of the surface 
of the depressions at any point is representative of the local force. The depth of 

the depressions should be relative to the amount of material that is in each of the 
bodies. 

Of course, a theory is worthless unless it can be used to predict new effects 
which can be proved experimentally. Einstein not only was able to predict new 
effect, he showed how his theory could account for an observed abnormality in 
the orbit of Mercury (i.e., the excessive precession of the orbit not accounted 
for by Newtonian mechanics). Gome effects predicted by the Elnsteinian equations 
include: (1) The bending of light rays in a gravity field. This was later 
observed during a solar eclipse. Light is a form of energy and therefore 
must possess mass. Consequently, when light enters a gravitational field, it 
w111 ' like an y mass, travel in a curve. (2) The rate of time decreases as the 
gravity field increases. This effect was at first too small to detect on our 
sun, but was observable on high density bodies known as dwarf stars. Measure- 
ments were made by noting the frequency shifts of atomic radiations. (3) The 
increase in mass of a body as it nears the velocity of light. The evidence for 
this is well documented from experiments on particle accelerators. Electrons 
accelerated to a small fraction from the speed of light have been noted to in- 
crease in mass several thousand times, (k) The decrease in time rate on a body 
as it nears the speed of light. This again has been noted from experiments with 
particle accelerators. Nuclear radiations were the source of the measurements, 

Einstein sought, in his final years, to derive the complexities of the entire 
universe in one unified theory, wherein the macrocosm and the microcosm - the 

iHL < ng Balax:les of Cosmlc fi PaCe and the micro- structure of the atom and 
t^tol helr various manifestations, would emerge. Mass and energy, particles and 
waves, matter and radiation, elect romagnetism and gravitation - all would be 
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accounted for simply by changes in the structure and density of the primordial 
field. 



Anti -gravity devices can he readily theorized from Einstein's theory of gravity. 
However j major breakthroughs are needed in theories aid materials and energy 
sources before a practical anti -gravity device can be constructed. 

Gravitational forces exerted by a body depends on both the mass of the 
body and its motion according to Einstein. Because of the gravita- 
tional effects associated with rotating or accelerated masses, in theory it is 
possible to build a machine that will set up a gravitational field in any direct- 
ion. This field could then be utilized to counteract the Earth's gravitational 
field. As a propulsion unit, gravitational drive is very attractive from the 
standpoint of extremely high accelerations without any stresses on the vehicle 

or its occupants. 

Same effects calculated from the Einstein theory are (l) Two pipes with a 
high-density liquid flowing at a high velocity through them in the same direction 
will repel each other from the gravitational equivalent of the magnetic "pinch 
effect 1 ', and two large, high-density rotating gyroscopes will repel each other 
if they are oriented properly* 

An example of an an ti -gravity device would be a unit of accelerated liquid mass 
whose flow can be equated to the electric current flow in a wire-wound torus. Tn 
this system, the mass flow through a pipe wound around the torus- causes a field in 
the toru3. If the flowing mass is accelerated then this field increases with time the 
varying field then creates a bipolar gravitational field. * 

Unfortunately, in order to generate a force large enough to counteract the Earth's 
gravitational field, we need a mass of nuclear density accelerated at approximately 
101^ ft/sec^ through a pipe hundreds of feet in diameter wound around a torus 
miles in diameter. This would still only last a small fraction of a second as 
the mass would rapidly reach the speed of light. So, obviously, a system based 
on this configuration is many decades in the future if possible at all- 

Einstein's well known equation, E = mc , can be easily turned around to read 
m = E/c^. A consequence of this transformation is that mass can be represented 
by energy. This then is a key to gravity phenomena since gravity so far has 
been shown to be related only to mass. The energy side of the equation may then 
represent the "second pole" of gravity. Gravity then being the one pole and the 
potential energy of the mass causing the gravity being the opposite pole. 

If a mass is transformed into its energy equivalent, this energy is in the form 
of electromagnetic radiation. We might then explain gravity as the opposite 
pole of a "contained" or potential radiation. Another effect of this condition 
says that free radiation cannot produce gravity, but whatever causes radiation 
to tie itself into knots called mass also creates gravity J 

A side effect of this relationship would help explain how gravity causes the 
bending of light rays as predicted in Einstein's theory and demonstrated by 
experiment. We should also consider the converse action of how light affects 
gravity. A consequence should be a method of controlling gravity by light waves. 



I 



• 
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5SS S^™* T*T e . qulvalent ' E = mc 2 or m 3 E/c 2 , a gravitational 



The theory of relativity applies only to the macro vorld and does not apply 
to mr^nally smaU distances and time intervals. The theory of relativity 
13 based on the continuum and hence can he expected to apply only to those 
scales in which the continuum concept applies. Also, there is a need for a 
maximal distance and a maximal time interval. Extrapolation of properties 
of space-time beyond these boundaries would he invalid. • 

Contrast between a space -time continuum and a quantum concept could possibly 
be resolved by (l) a hypothesis on the existence of a minimal discrete tin* 
interval; (2) a hypothesis of the existence of a gravitational mass of which 
all elementary particles are integer multiples . It is possible that gravit- 

Sr^SvT** CCUid be T ntitl2ed and the ^suiting quanta of gravibons would 
probably have a zero rest mass of a spin of 2, 

Gravitational waves can possible be divided into discrete energy packets, or 
quanta as electromagnetic waves are. Dirac obtained a solution whereby he 
quantized the gravitational -field equation and showed that the energy of gravity 

the spin of the graviton is twice the spin of the photon. 

The interactions of mutter fall into distinct classes: (l) Nuclear forces; 
12 J strong interactions, which include electromagnetic forces: (3) weak 
interactions such as the "beta decay" of a radioactive nucleus, in which an 

tlfTtl J* ™ trino are ^tted; (if) gravitational interactions, which 
are much weaker than the ones called 'Veak T '. 

The strength of an interaction is a function of the rate of the emission' or 
absorbtion of its quantum. As an example, a nucleus takes about 10-12 3e conds 

ZJZaI a ??° t0n V In ccra I )arlson the * e ta decay of a neutron takes about lo3 
seconds. It can be calculated that the time necessary for the emmission of a 

Srlction^ a ftUCleUS iS SeC ° nd5> ° r 105T «*■*««■ WW the weak in! 

fw r i n ° 3 m ****<*** with an extremely low proDabilltY of ln t eract ion since 

oL^viTr ***™**s*. In the weak interactions, neutrinos are emitted 
SSSS J? ^ Br ^ articles - A Process involving only neutrino has not been 
lnter^?iSn t a* 7 T y T^i J 03sibl * on the **■* time scale as the gravitational 

grayiton;. it is therefore speculated that there is a connection between 
neutrinos and gravity. 



«rm™«H " qu *; lone have **« s «=lved by successive approximations. The third 
approximation then gives a small Correction to the rest mass, which is found 

corrLSn^+rl y the ^ res f ce ° f otter bodies. There is also a second order 
correction to the acceleration ( not explicitly evaluated) which causes the imr 
hellon advance in the two body problem. causes the P91 

* 

All forms nf maf.t^ ™,v.r* 
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quantum 



theory of relativity. — — «u™im tneory and the law of the general 



gravitational field, space-time 



orrntil- 
and sharp 



=lT15*f** — Tn mo +1*^*% 4 ~ _ ., t _t_ ■ ■ - 



thin space -time tut 

tall 



new SS3hmtS-TC ? 6lVeS rl3e ' in a natural manner ' to Interesting 

KSSssSSAxu s srs; ssra-iL 



space-tl^e under «J i^^TE^SE"*" ""^ ° f the CU ™ ture 0f 



warp 



towards one anotte r. If masses can 



warp space, it seems likely that an electromagnet! 

is indicated froa a transformation of the equation E - mc 2 into iT- e/ c 2 



Tbl3 



propul 



direct! 



Einstein s theory of relativity states that the effects of gravitation and ace 
election are exactly the same. From this, one can reallze^aSJSw 



visual! 



suggested 



w ^\ • mer^iaj. nas3 or a Dody depends not onlv on Its r P 

otheV h^f 3 °r° n ltS Vel ° City "* ° n the ***™°*** Sf its interaction StT 
other bodies (e. g. f on the magnitudes of the interacting e * c trio charges, 
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.* 



sss&w: g ^aagsts caw «■ 

a type of tastsitaneous «Son It a of st™ \T ^ apparentlv had in rind 
matter would produce tale force ,t?^ &S the means * ^ very distant 
of the nature of t orcef It Z WlTjlS T^" *'*?"* "* th modern notions 

ever, an acceleration desSovs tS^ «™^ f ^ reaSOn ° f «3™ st nr- Hov- 

«. ^ ao.eXer^^r^a^lT^ S St&SSS'ffi 
talning rotatlnTwater Sd S^* ^ universe. Hence if a pail con - 

assumed to be f ixeTonto the^Lr ^ ^ Tf 8y " taB ° f «"*«Mrt« U 
and their dyZicTly 5£££.? ^T^Sf »/£■«=» * «" 



fcich , under the previous assumption 
entrifugal action. 



chang 



Since gravitational mass 
' " ~"™**" *j-»o ^xiange vith the velocity of the body, 

models or frhA «-««t,Ti * *n space. The chief difference betveen universe 

^odeLtte^Xfo^lonstant^ T ^ m ° dlfled 0ne is ^ " this 
the earlyVstofy S^e ^ T ersf No^fnM^p^'T 1 ? 6 ^t^ 11 * ever aln « 
to the validity of this cnCe ^ oonoluslon3 "»~ »*« 



made 



Inertlal 



f^rce^L^ 6 ^Jf**** the attribution of latter in the universe 
forces Might be considered as interactions vith this distant ma^er! 

exist, propagating vith the velocity of light. 



-romagft 



vity and quantum mechanic 
•range fields* All such f; 

fermlon 



makes it unllLlv *w7 "«e«lty for interchanging pair* of femions 

inaKes it unlikely that long-range interactions will occur thru a fermion field. 
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and higher-rank tensor. w e shall LalfJw £1 3Ca ^ ar ' vector ' tensor » 
on the ground, that the ^S^ ^Lrffn";^ 1 ' tenS ° PS w111 not ««» 
field already provides enough wrthiSieS Jim. T? y °°!S leX - "" tensor 
vector field that is associated «itt oWr^S^"*-, 1 ??" * f * ^-""UJe 
3,-etric tensor fiel d U helieved to SffffE. 0^^^^^^ 

inertial" for^d" t^VstriS/^i^ 8 S" 4 »»*«—*' >•*- 
that the interaction of a tensor field JJf f "£*?* fn*""- » Is found 
t^e 9 of forces. One is a for« pro^monai ?"%** lead3 *° tTO ^""ent 
The other type of force is cu^ratlc^na ,TLl *?* accel "ntion (inertial force). 
Both types of forces may be^all"d er™?t»+, reC ? 8ni ^ d as * gravitational force. 

igniricanee. if all 



the mathematical tortqHOTPrfatrrSr SrJSrf * C ? or ? lnate ) '«• of W val 



aly 



1922 



concluding '*here ia a ~rtlt~ ~H^„ the ^Aelson-Horley experiment 

to a constant relative £5£*£ tte earth and tf"^" *"«*' e °"^""ng 

naa an apparent velocity of B W^T^ «** at Mt ' "I— 

•mis is atW , m *i— <-u„ .wi:.*. _ ? thG universal medium within vhlnh •-.>,„, m .- 






results. It is si^ly d ^ ^Z^T^^t^ *""*»' ftOTish identlcal 

of ether, contained the ^^a^^S^^S SfiS" 

^{puPa^lTZ r^n^e^eirto^ri 1 vT^ ^ ~« 
bodies ranging in slze frcol nuclei to «al^L„h£hV ? e V f the exlstln 8 
in space structure. The orirtn of natt«^ \* » 0fm he vle " ed as ^ngularitie 
the standpoint of loc«U«S?^ r ^£ B ^ tl, '£f* e ' "rf"™"*^^ m- 
into mutual relationship resulting SSSl i'fc'J £!*2*« f* 1 ** qUanta **<* «*•» 



as electrons: SDip ^^^^ eventually 



»» rigidity raa y he ^^gggSSZ&J^** r ^^ - Wta. 
a velocity of the same order as teetoT^^f., V ? rteX clrcu ^ti°n having 

^i^ns^r^— ive v- «£ S"srs r:? ^^A-f- 

-^ular struet^of^^t ofTlL^ SE^ 



dimension of the order 
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!0" 33 cm. 

to be discovered. The 



remains 



electron sets up a radial tension all ar^niTiT . , €xistetlce of a 

and other phenomena. xensl ° n all around it, accounts for gravitational 



contain 







r~ 



of gravitational waves by means of enerL^h! tot * WW V»* to the complete dam 
vitational absorption exists^ land u^e s^uJS,""" 1, "i*! if *- 
out by a.trDnonic.1. observations, UJliVerSeS sh ° uld ***■**> * «nclu.lan borne 

An experiment by Majorana gav e a value of *= 2.8 x 2D' 22 *™ ^4+ * 

■ • 

vibration,, a oonc^t ^tl*crt^ s S l?t J hypotheais ° f universal 
action due to subnileaTp^SS! " Pr ° Perty " &toa±c ****" 

vltatlon by -jBta.™. of toSK^*^^^^^" EE^f 
the results obtained bv Swim*.** a^*^ I ^f na > } ^ orn considers 

in vater. Two "wS^S^L^^St^ ******* ?*» — ■■* 

ion analogous to Newton's law of Sav^tat^n SSlS^TfS 1 "" *° " ^^ 
pulsations are the same. gravitation providing that the phases of the 



fundamental characteristic of all 



apparent exception is gravitation wZu !i 5 Xney eXlfit ia pair °- °" e 

"energy of constituti^ Slhe value ^^^f ST?Sf ^^ the so-called 
can be interpreted as beir^ Zr 7 + i? * . s col ^ e ction of energy/matter 

of mass is 2 Se^rm^ ^"J- 

potential radiation. "»»j» « then call this particle of energy/matte; 
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411 



earth 



fore potential energy, since thT*«rt iV1» - * iS matter ' « is there- 

,. wwigjf. since xne earth is a source of enercv a Tnivtjo^ 

erating a3 a connection between thi 3 source and an energy" a in£ ter^t T 
might be utilized as a space transpa- tatlon unit. ^ (f *" Spa ° e) 

e t") S^ET JS.* 1 " e , lenentar y Particle (electrons, atomic nuclei, 

STISSS*^ f±el i ? bVlDU3ly SaCh SUCh P^-tio^ if a =cSu 3 hed W ** 

cf JSJ ?nat i . ^\ """* ° f energy * How ' th±s "«^n amount » 
or energy that la emitted possesses a certain maes. And it is 1*^.1. 

mentary "certain amount" of "energy-mass - that we cauTgravl'tonf *" 
athe^a^^^! Sph f!f SCme distan « «»«*. I* us think of these 

a^a^r^atn^rai SJ" !* ^Sft. E£2*X- 

ga saws 3^- ta ^^=^-,^ -^S-' 

of^f"* 1 ™!^ other ° ut - *»» If we assume that the »™ S ror quantity 

vi'lf be^es^lfs^ er E?£ n "Z relatiVely Sat - at ^ 5MS2S 

wxj_l dc necessarily smaller than the nraiber or miantitv emi+ted into *« - m r,+^ 

tw wm startT^* e ? Uilibriu » ° f "- *« wS. viS be^stro^and 



SfJ^f" 0o " ce ?5 iOT3 0f Sravitation ^ a force that is caused by nuclear 
r^i"™ ""J"" " 0t te "tiered aa seeking to aupercede the general 

SjTin£ re ^ tlTl ^; °" 8eneral the °^ of ^^tikty is concernea^nly 
with interactions between hugh voices of natter. Therefore, the con- 

lllt™, "*E l0n ? d a ? We teDd rath " to «H-«* or collate the 
general theory of relativity. *^ 



* 7 ~ Z S"™ 1 ™ 110 ™^ field can be regarded as absorbing Rravitatlonal 
£x£*«2£r"S '^ tted b/ tlW Matral "■*• me " SravitaSonS ^nta 

cS£ ff™"«* 1 «'«V«-™t*- ^ energy, just aa electromagnetic ,jSn?a 
carry electromagnetic momentum and energy. We can visualize the auT 

iLT^^V^^ "* reab " rti "« ^ayitationaTqusnta, £oduc- 

^f ™ » « P t rf "? ab5 ° rb W01rta 0nly Vhen the ^ - e "turning to 
of ttall' !!„ i 3 " ^"^ d for ° e is J"*" 4 b >- ^ eno^oua number 
?he tm ^ !; ?" Pla " et ^^ emita "J" 8 "* 4 *>^ h ^e absorbed by 
Se tZ~ ^ t *™ ^es attract each other, and energy is conserved. 
The force is constant due to a large number of Impulses m a short tW 
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sra^wr je£\k-j£ Jtt'sjrsrr - 

the tension of the externa! rieTrAr „!!.'?*5!f J" 1 * J?,™?? depends u P° n 



s^£™ bisS: »=?^- -"'*"■•"* -- 

two rfven bodies if^ater tW thf ^ ° f ?* SiwltaticmLL field betveen 
4h»» v ** tJU - Les 1S greater than the pressure of the field outside n t +->.-* 



of «. forces of ,*- bee-; c^^e'^t^r^r^U^r 

An'tnHl.r C ™ ^f trlbuted to the **5>act of nunberous maU particles 
All bodies are continuously exposed to Impacts by these particles at? 
Impacts . received by a single body In space would bSJefSS but £L 

»ass inf. tW ° ^^ * U be »»1*> together. *Llf ^toJSfS'JSS 
aass intercept *ore p articles they experience greater gravitational f Sees? 

Alzofon seeks to explain the gravitational field as an averaged fluctuating 

electromagnetic field p^ti#»t"=h ±a t, w +v,„ *.* * ^^ .u.uctuating 

particle?™ « -ii^JLP % 2. ^ crea tion and annihilation of charged 

m^be elec?ricSu ^tv 3 ^"* ™ S ^ * conside ^ ***** a given ma SS 

,„ + v . , 7. weasion and annihilation processes are incorooratefl 

into Physical theojy in a IWanental manner by altering tS colccnt of 

L^t Elgna : J° lnClude thsse Process as riuctuatiSns B^causethe 
SETaft* me H ri0 7* J™*"*^ » ^ot mean square effects generated 
?™ ^w S descrl P tion ° f «tter and radiation by a single field The 
a?trLt< generated by creation-annihilation process eTisshoS to £ 
™!f7 C 7 ' Pf°P°rtional to the uass of the source, and inverse^ nro 

Sy "tleufof T£ °^ T'T, ° £ SeParki ° n ° ? ^« ^S ** 
to vithln . «„♦ S Ranges vhen the particles approach one another 

t£p ™fl°^ t mCS 0t the 0rda: of >«e^tude of the Canpton vaveWth 

rShet n :Ln"asT^PPler "5ST" " ^ ° f ^^ CreStl ° n ' 
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theory 



*■ 



«*£ sets * «s^ »tl££s£^s sravltationai 

foreeViHhat creaSof "f S££L£Z < , pro4ucln S ^tro-magnetic 

•qoitlen. «d propagated vith "SoS^c (c "3 x 10^1,^ *** ^™ eU 

— a that creation ^ annihilation pr^es ^^^t^L^on. 

preserved for a partiSe at rest »n^? bet L ee " en «gy and ^t. i/" 

r^r ion - ™~« sssrs sraa war* 

sirasvirssis s*tsf ,22^ the -* — -—«■ 

the field. Yet it seer* likely that £LT£^ *™ effecti ™^ bound to 
the particles leaking avay f«2 tte bo^dJ^f V ^^ P^aM-Uty of 
traversing interstellar ^JTtJS! ^i St f te - In WrtlMl-r, a ray 



ice effect can be calculated 
the red shift-. ™,<h-™ .,.. 



Alao, since a li*T^^ ^ Mc-eLST "" e f ansion «* *«• univeree. 
Presses, there ^ te g ggT £.' S en r^TX^hody 

-tV^o^^^Ln^^rthe -- «. t -. - 

nay collide and form another ralr „r V™J5r T ? .. * tuo Sravitoiw 

» «l-st«n and a posit™?* IfVLce^ ^s^l 1 ^ 101 "' for ln3tanc ' 
to be made to the eau=n™,l _5 vf f? p thl3 ^evj correction will lave 

which Tappers tSTSr^Lrf £££«*■ ^f rtta «o" » • ^t of 
in proportion to distance. S 3 Lg?^^ ^J** - * »°" "*"*■ 
tatlon la proportion to aieJr! ^Sf^ i^* 31 ^ «* *Wea. of grar 



lndeterminant 



lnfiniti 



«v*ry seconaTlL Ear£n and^hf S^St-°2t2o^ "*,***"" lnt ° ^ 
of this radiation, the hulk of ^^Tnt* space! f B3&, 
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into space, so that We" l^Z.,, " ° aar suns *** »*«• Pouri 
any, does this la?ge Xunt ol !E£.T"^J ""* 3 '- "»* effect > « 
of gravity? Also/dcTmsLcted l^f rlfo^ *? ^ * eCWs » 
galaxies and suns and plants? BB " dB to create new 

for™, Mtinfn r^ " S?™ n !.°. M ^ ■* «*~ »tter 



ilrji* r* useaDle to nan, this radiation energy 
Sif V° ele E tr1 ^ «r«ct or first eh2£5 t, 

JStTl- ln tMs foim ' aversion to^feful 
■iuple task and results in a highly flexible tool. 



■oasnetiTana ^tW^^SLSTI ±S *— «* by eieetrical, 
areas of lower potential l^+h^n flowl f« f f™ areas of higher potential t 
utilize thsso c!£enW or Z^loTTet^l, *S* " ?** Vehlcle cou " 

much as a sailboat takes «£S2£rf S£Tl?32"ij!2 °^ SSlaJCle6 
power. ^ ocean and wind currents for propulsive 



suniiiTg 



exchange of neutrino! betwenany ■ iS-tf JEE VT' ^ * 

nature's "shoal" ™*J»i« ?_!?L Mnds _ of .**"«. Neutrinos are 



2ero mass. 



virtually 



ssseje: o^etL^frsi^^rt r** ~- 

exchange of soae kind o-^rt^if w S* } Mt tV0 arlEe froffl «"= 

Haeetrlsagnelie forces arFse fr™ STT!?.*^ lnter f t±nS ° bject3 ' 
photons, betveen electros or £St£! 1 " t ? rcha ?"« ° f "8* quanta, or 

the interchange of pi m«ons b^£« L T le8X f0rCes arise fr » 
the idea that ^St^xSc^^^^*^ ^viously, 
neutrinos could not he made consistent ^ *\ interchange of 

(weisht/^ss - 1). ScMT^ieX^LrTtTac^^ thls . 

2J-.-1 Possibly ^t^^I^lherr 86 " "J***-* 



creating 



ionderaSr^^^Sus^STun 1 : S^V* """"""I «*" of 
cps) vibrations of Ltter' and^v^^ S^f **"S T (multi -billion- 

^ch =an e bf q ^tf 2 en n to e r: r """W-"^ gravitational vaves 
"gravitons" £™^ *v rSy l^ta, hypotheticaUy named 

a total elevation nf ^ f ^ a f >SOt of e»«*i**tion. Thus, even 
station" STS S^^SSa^^jH?*- «*— 
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atanyukovlch nydrodynamic hypothes 
elr surroundings; when two bodies 



ttnrt of the grarttofSSSo^o^ £e "ut™, ^ ^ ere " P ° n the 
prevail ^ exert3 a resulting force af JESXt T ° f *" tw0 hodies 
It f olio™ from the basic pre^.ee of the the^ tT * *" * he tTO bodles ■ 
intensity of the creation of «ravitnn ™^f ^, that any reduction of the 

temperaturea) would weaten thf^v^Jf^ "l* , (po3slbl y at «*«■» low 
field fluctuation. gestational field produced by the reaultan 



depth of a ^ereondictor. I^ pro^ertr^f ±C I*"" l* 1 "^ *»to the 
conditions In which the transition S %Z PlaCe "sardlesa of the 

occurred. Thus, if the ccS^ °? » ™ ^conducting state has actually 
magnetic field, 'then £ XVtS" ^Performed within a ? 

are expelled from the body? Se elecSS ~ ^"^f le ""•" of fo ™« 
electrical resistance) J ,eSv 1 °1 T**' (tl3e abaence of M 

properties. This consideration ml^H P ? frequences of the magnetic 
expulsion of the grartta!ion^Tf£?H \ """""J the P 09s «>ility of a stellar 

amental siailaritf^rt^ tot ^ttllZl S* ""I ?* PtOTlded that "*■* 
proved to exist. "agnatic and the gravitational field were 

attraction, no matter tow small te ^ ^ presence of an 

interaction between tte elects ?TE?" tb f/ e P^i™ Coulomb 
of gravitational action at Stra iair distil ^ lnstan «' «" ^estion 
on the delicate force balan«obtaTneI t£~ t+V T * ""^ive effect 
that gravity plays a role i7^ „i ? * " la gulte P° s s">ie 

felt that gJa^ltati^ for^e ^re^^^t 016 '*— ' " "" at flrSt 
zing force in the atomic nucleus! ta.t £JE!i\, to , sem M «» stablli- 
Particle physics may^L^e our co ncl *f a, «'Jj«a««»wt« in elementary 
short distances. ^ concepts regarding space and time at extronely 



gravitational wa™* exist, then t™Jn, t °? ele » ent a^ Particles 
positrons, and Pbotonf ™st a!so ^f^i ^^ Sravitons into el, 
of the universal ^tuT^a^t^ *n ^ ?t exceedingly small 

that gravitatlonal^rc^an^^vVr 3 * (ab !f 10 ~ 33 ******> 
elementary particles: ^^ consequential in the structi 



aon or gravitation and electroaagnetism 
'vin ' attentpta «• continuing 1„ ♦-, 



r??j^7±*° x~ =r« *r= vli 



dlnary 



Shav tested for a temperature 
parts in one million per degr. 
Comets heat up considerably w] 
should deviate from their pre* 
between temperature and Kravi 
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tempera 



effects. This test Is of an even high degree of accuracy than a a v', 



Many 



direction!,. Experiments have teen made to see whether or not 
crystals snov any change In weight when they are differently oriented 

pa£ iT^fhmiof E T- h hl *"*< haS ^^^ neEati ™ -^e'ttone 

£ SE« v? sr of -^ , r i h n^^- --s sr^"-"- 
Mara s*s ra-sanna^ «- %r: • s -~ 

^tin^ ati ° n w the relatlve strength of the electrostatic and rravi- 
tfa ° S S?r JST 1 " ^1°^™- (— P* -one) shOT f ^ 



charge 



v. xnu -■*«*— w « »4 ucu ^ "-L ^dc cnar^e on an electron divided 

ZnTtltThn^ T °l the .^ ticl - **»« the graSionS** 
constant (e /m G). For two pi nesons the value Is lo**. w theorv 

relating electromagnetic and gravity oust explain this ratto. ^ 

forces^ cha?L S terS«,* h r Jf" ratl ° ° f eleCtrle t0 B^itatlonal 



as a unit M™ t-v> Z7 r " " c "" ««« °- ™e universe. He assume 

as a unit time the time required for light to traverse the radii of th„ 

srrs 27 r L * ^-^ividefiTx^ r ^ts» ^ 

unit IB about 10^.' fiirac then claims that gravity is decreasine as 
the universe expands and the natter is rarefied. cecreasmg as 



radlarlnn irJ^T , e fv UC ° f ^^raiagnetic radiation is that when 
i^ttT I f ^ UCed ' the radlatOT lo«>« an amount of energy which is 

on^ltherw 6 lilt °ti2 ^ £T" ""* ^^W 
+" «!!** ' it ls sti:L1 not known Aether a gravitational radiator 

transmits energy vnether there is a receiver near ofnot ? radiator 

«n^ ?; k f y ,?. s less than that radiated elect romantically 

3 gravitation^ StfE*' """J** « ** P^sible to negKct tnfaciion 

Tnlf S22t S£* 5£? t^ WaV ff ln ?iw bUt purely ^-etical calculations. 
it.™. V J Problem of the motions of systems of tfravitatina 

masses Ka y be considered as a problem in mechanics, disregarding^ at ion* 
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Zwiciy Um discovered that Hevton's universal law of «~* + M , 
not universal, tut that tt breaks down £ "£ interlfi S^ l3 
separate, by ^^ ^ ^J™* ^'^'^S^rT 

Until recently, no real evidence was ever T>resent^ *>,,+ «t ^ , 
lav h i ds for separations of aasses *££ fetter ^ a^t* 
a light year, or for b«H*»» i m *^ « J ._, ,_ srea^er <,nan about 



- hodl 

frora 



Froa counts of galaxies in nany galaxy 
determine the foliovfna- 



1. 



2. 



3. 



JS? 0f « t ? e ^f alax y deters are spherically symmetrical 
vith axial fluctuations lying veil vithaTL^ts e^e 






.onary 



V. The structural features are the sane for sphericallv 
metrical c i ustera rt ^ observabie dls ?^^y 

potion, b^ l^ZL^^ ST^'he^l* 
oi galaxies, about three million light years. 



largi 



breaks down vhen the infraction, TT , *""*»*« «u* the la 

rather than galaxies, ^e e^Xd! **" ClUSt6rS ° f Sala * ie '> 

to bTuXaLrTt^ ho h ^er e ^e Ct l tbe T^^ ° f ^ 
letrieal ciustera f ouiT^onS tnl 10 2£ ^ spherl <^ a^- 
•Imilar, and all ar e of T°"f l^l l ' 000 , Asters Marched are ver, 

there seen* to be^i^t to tb^^ f ^ "* W«-tt™. Ban, 
ge^etrically welltor^i^^Sr,^ Wl ^' ° f •*•«««,', 

cLeter^of 'g^r^in^stf ^ ^ 0XpeCt to *- ol-tering < 
this i. not fS^ase. Imreatl « atl <» la »»* ■»»", however, ttat" 8 

Multiples amomr th™, Tn JT oraa ^ # There la no close pair or 
there'la „£g ?%J?*g ««^t tothl. is the .act that 

which U not hunched-Sth^htr SJST^lS^ VX£ 



i 
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m r;l J™""**™* that the 10,000 observable galaxy clusters 

are distributed uniformly and randomly, both in brJtE^ til 
shy, as well as in actual depth of space, as if they vernLpletelv 
noninteracting object*. As a result of these observations^ Zll 

"If; d : ff Ne ^° n,S laW ° f «««****» seriously bretS'dol, 

lt2+~ ^acting masses are separated by distances .greater 
about five million light years, **«*wsj 



than 



tesu^ng this lack of interaction at great distances to be true, ve 
are faced with several serious consequences. First, the general 

baseYon AST 1V±t ^ U ™**™ ~» revisioa since the t£ory is 
Herton?a 1™ !? lia "° ns "*<* •*• adjusted, at their limits, Z 

universe ™' it^T"**" S* COTClusions Stout the solution of the 
universe and its supposed expansion vill need reanalysis. 

^^L 18 <=™P°«d of elementary particles, most of vhich are charged 

Electric forces between charges ana gravitational force., between m^ef^ 

™lt + ? ranSe ' ± * e " they rala off **«> «» square of tkTdSt«E£ 

t™ ,w ^ "J* 00 "* 1 ""' "ke the short range nuclear force" Sen 
tvo charged elementary particles the electric force is trSendouslv 



and 



, , u ~ — ~— . ^^^ ^M'cr as, a* course, that electric charo-As A f 



"shlt^ IWl , POlr ^i tl0n ' , ** ch COuld ^^ Po^ible a gravity 



Sara's s^. h yss= d tts?r^rs l 

CSS'STE"^ Sq^r 1 ' "^ <***> «" A' gravat^oLa 8 
^Iravitationafforc^ ^CoTa"," °b 2*"*"* "^^ «»*«««« 

th^vay^rt^en^^r^^r 4' -^1^1« ^"ar vT 
^Wr," « , the center of radiation* w As an example, comet's tail i H 

o^f c^T c™ SSo'S.nS! he87leI *««~ « Petals Erected 
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■ 

»* 



separated Cry a distance knovn as an orbital radius Thev t^^-Fv™ * . 

off electrcaWetifvave ^ JS£ eC **° nal «"*«»"« «»" produce a "blow, 
direction oHS elLtroa^t^cha^ff ^x""* W " ,U *' f0raet, 3uch tlat th = 
rostatic ehargeof the "rst va« A e" tLST "J™*^ 0PP ° 8eS the ' leot " 
n= S ative). I this Manner! it T speeuiatel %H\£ EI" 1 ™ ~ ne S atlve to 
Itseir (and «, conn ed bod y ) by ggg g^gg .ST,^ 1 

2LSt,TS{ t S^ ?„fr2L at ir~ a cw U3 beyxmd " hi * a oollapsin « ««"» 

+u & > ' ^r ^ fll3 slze is reached j no energy can be relpas^d *Vr™ 

S=HsisrHr - -- s=£ ' "SSL 



alm< 



theoretically 



vlo.« i^yw wiunou-c oeing crushed to zero volume. The maf+^-r »4«4*+ +*, 
in some other region of our ovn universe or in so^ L* ^rse ' "^ 

J? pointed DUt * »* a highly concentrated gravity level licht ™««* «. 



rod passing through a fluid 2 -dimensional 



the rod fii 1**1+1 * -i 7 * ^ w -"** wixuugii a iima * -dime ns ional plane- 

2-di»ensional plS aees oSy'a^ir™^^ ^f' " ° D3erTer WltMn «* 
world. y a cirouaar ""■ »°ving along in his 2-dU.enaional 

aU that haa ever come ln?o bX or wilTec^ ** ,' T Se !, t0at F ° 3sih ^ 
on, leavea in our con 3c iouane^l?I^!T' !!: eXlsts ' tfhlch P a ^"S "lovly 



.ent of "fci™*-" 



of "time" a record of change. 



aingl 



■ 



■ 
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